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Fire Fighter Suffers Probable Heart Attack At Fire Station - Kentucky

SUMMARY

On August 12, 2000, a 51-year-old male career
Deputy Chief wasonduty &t hisfirestation. At1518
hours, after lying down for approximately 1 hour,
thevictimarosefrom hisbunk and collgpsed. Hearing
himfall, crew memberscameto hisassistanceand
found him unresponsive, with apul se and shallow
respirations. After crew members obtained the
medica kit and oxygen equipment, thevictim ceased
breathing and became pulseless. Approximately 64
minutes|ater, despite cardiopulmonary resuscitation
(CPR) and advanced lifesupport (ALS) administered
on the scene and at the hospital, the victim died.
Although no autopsy was conducted, the death
certificate and the coroner’s report listed “acute
myocardia infarction” astheimmediate cause of
death.

The following recommendations address some
genera health and safety issues. Thislistincludes
some preventive measures that have been
recommended by other agenciesto reducetherisk
of on-the-job heart attacksand sudden cardiac arrest
amongfirefighters. Thesesdected recommendations
have not been evaluated by NIOSH, but they
represent published research or consensusvotes of
technica committeesof theNationd FireProtection
Association (NFPA) or fire service labor/
management groups.

* Provide mandatory annual medical
evaluations to ALL fire fighters to
determinetheir medical ability to perform
duties without presenting a significant
risk to the safety and health of themselves
or others.

Fire Fighters should be cleared for duty by
a physician knowledgeable about the
physical demands of fire fighting and the
various components of NFPA 1582.

Provide fire fighters with medical
evaluations and clearance to wear SCBA.

I ncorporate exercise stress tests into the
Fire Department’s medical evaluation
program.

Provide exercise equipment in all fire
stations.

Phase in a mandatory wellness/fitness
program for fire fighters to reduce risk
factors for cardiovascular disease and
improve cardiovascular capacity.

Perform an autopsy on all fire fighterswho
were fatally injured while on duty.

Provide automated external defibrillators
on all fire apparatus.

The Fire Fighter Fatality Investigation and Prevention
Program is conducted by the National Institute for
Occupational Safety and Health (NIOSH). The purpose of
the program isto determine factorsthat cause or contributeto
firefighter deaths suffered intheline of duty. |dentification of
causal and contributing factors enable researchers and safety
specialiststo develop strategies for preventing future similar
incidents. The program does not seek to determine fault or
placeblame onfiredepartmentsor individual firefighters. To
request additional copies of this report (specify the case
number shown inthe shield above), other fatality investigation
reports, or further information, visit the Program Website at
www.cdc.gov/niosh/firehome.html
or cal toll free 1-800-35-NI OSH
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Althoughunrdaedtothisfatdity, the Fire Department
should consider this additional recommendation
based on safety considerations:

* Provide adequate fire fighter staffing to
ensure safe operating conditions.

INTRODUCTIONAND METHODS

On August 12, 2000, a 51-year-old male Deputy
Chief lost consciousnesswhile on duty at hisfire
gation. Despite CPR and AL Sadministered by crew
members, theambulance crew, andintheemergency
department, thevictimdied. On October 11, 2001,
NIOSH contacted the affected Fire Department to
initiate theinvestigation. On October 29, 2001, a
Safety and Occupationa Hedlth Specidist fromthe
NIOSH Fire Fighter Fatality Investigation Team
traveled to Kentucky to conduct an on-site
investigation of theincident.

During the investigation NIOSH personnel
interviewedthe

* FreChief

* Deputy FireChief/Safety Officer

*  Crew membersonduty withthevictim

* Victim'swife

Duringthesitevisit NIOSH personnel reviewed

*  FireDepartment policiesand operating
guiddines

» FireDepartment training records

*  FireDepartment annual report for 2000

* FireDepartment incident report

*  Emergency medica service (ambulance)
incident report

» Hogspital emergency department report

*  FreDepartment physica examination
protocols

* Desathcertificate

* Coroner’sreport

* Past medica records of the deceased

INVESTIGATIVERESULTS

Incident. OnAugust 12, 2000, thevictim arrived
for work at Station 1 of theinvolved Fire Department
at approximately 0730 hours. After remaining crew
membersarrived for work by 0800 hours, they ate
breskfast. After breskfast, crew membersperformed
equipment checksand station maintenancewhilethe
victim input hydrant test information into the
computer. According to crew members, during the
morning hoursthevictim complained of being cold
andlooked pale. At approximately 1200 hours, the
crew atelunch. After lunch, at approximately 1230
hours, the victim stated that he was going to the
bunkroom to lie down (not normal behavior
according to crew members). Whilethevictimwas
in the bunkroom he telephoned a friend at
approximately 1500 hours and talked for
goproximately 15minutes. At 1518 hours, thevictim
emerged from the bunkroom and, asheentered the
hallway, collgpsed into thedoor frame and then onto
thefloor. Crew members, hearinghimfdl, rantohis
aid. They found himfacedownwithinjuriesto his
noseand facefromthefall. Initial assessment by
crew members found the Deputy Chief to be
unresponsve, breething but gurgling, andwithapulse.
While another crew member notified 911 of aman
down, athird crew member ran downstairsto the
engine bay to retrieve amedical kit and oxygen
equipment. After the medical kit and oxygen
equipment arrived, the victim began snoring
respirations and became pulseless. CPR (chest
compressonsand assisted ventilationsviabag-vave-
mask) began.

At 1519 hours, 911 notified the ambulance service
of a“codeblue.” Ambulance 59 (one Paramedic,
one Emergency Medical Technician[EMT],anda
paramedic student) responded immediately and
arrived onthe sceneat 1522 hours. After assessing
the victim, he was found to be unresponsive, not
breathing, and pulselesswith CPRin progress. A
cardiac monitor wasattached to thevictim, reveding
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ventricular fibrillation (V.Fib) (aheart rhythm unable
tosugtainlife), whichwasimmediately defibrillated
(shocked). After two additional shocks were
delivered, the victim’s heart rhythm reverted to
asystole (no heartbeat). ACLSmeasures, including
intubation andintravenoustherapy, werebegun. The
cardiac monitor again revealed V.Fib., and three
additional shocks (total of six) were administered
without changein patient status. Thevictimwasthen
loaded onto a stretcher, carried downstairs, and
placed into the ambulance, which began trangport to
anearby hospital at 1545 hoursand arrived at the
hospital emergency department (ED) at 1552 hours.
Insdethe ED, acardiac monitor revea ed pulseless
electrica activity (PEA). CPRand ACL Smeasures
continued until 1622 hours, when the victimwas
pronounced dead by the attending physician.

Medical Findings. The death certificate was
completed by the County Coroner, who listed* Acute
myocardia infarction” astheimmediate cause of
death. Thecoroner’ sreport, also completed by the
County Coroner, also listed “acute myocardial
infarction” asthe cause of death. No autopsy was
performed.

A carboxyhemoglobinlevel to evauatethevictim's
exposureto carbon monoxidewasnot checked since
the onset of symptomswasat thefire station.

The Deputy Chief had thefollowing risk factorsfor
coronary artery disease (CAD): advancing age
(greater than 45 yearsold), male gender, smoking,
and obesity. Thevictimwasnot currently prescribed
any medications. InApril 2000, thevictim had an
annud physicad examinationthat isgiventod| career
firefighters. Theexamreveded aheight of Sfeet, 7
inches, aweight of 237 pounds, and ablood pressure
of 160/80. Hewascleared for “full duty.” InJuly
2000, the victim sought medical treatment of
epigastric and substernal chest pain. Hisprivate
physician ordered an electrocardiogram (ECG)

which reveal ed poor R-wave progression but was
otherwisenormal. Based onthepain characterigtics,
his physician considered the symptoms to be of
gastrointestinal (GI) origin. Heordered an upper Gl
X-ray which revealed adliding hiatal hernia, and
antacid medicationswere prescribed. No further
workup wasordered. Theprivate physiciandid not
informthe City physician of theresultsof thismedica
evaudion.

According to hiswifeand coworkers, the Deputy
Chief did not expresssymptomsof chest pain or any
other symptom indicative of aheart attack at any
time preceding theincident.

DESCRIPTION OF THE FIRE
DEPARTMENT

At the time of the NIOSH investigation, the
combination Fire Department consisted of 17 career
firefightersand 24 paid/cal volunteersand served a
daytime population of 45,000 and a nighttime
population of 4,500 in ageographic areaof 7 square
miles. Therearetwofiredtations. Firefighterswork
thefollowing schedule: 24 hourson duty, 48 hours
off duty, from 0800 hoursto 0800 hours.

In 2000, the Department responded to 358 calls:
129 false darms, 104 rescue/medical calls, 35
sructurefires, 19 vehiclefires, 19 good-intent calls,
16 hazardous-condition calls, 9 other fires, 9 service
calls, 8 wildland fires, 8 rubbish fires, and 2
overpressurecals.

Training. The Fire Department requires all new
career firefighter applicantsto passawritten exam,
aphysica ability test, and an oral interview before
being hired. Once hired, the recruit must pass a
preemployment physca examinaionandaurinedrug
screen. Newly hired fire fighters receive 412
training hourswithin thefirst year and become
certified asaFire Fighter | and I1. Once state-
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certified, firefightersrecelverecurrent training in
thelr station on each shift.

Paid/call volunteer firefighter applicantsmust pass
anoral interview and have somefirefighter training
prior to being selected asamember. Once selected
asamember, thevolunteer firefighter receives 150
hourstraining to become certified asFire Fighter |
andll. Recurrent training occursweekly. The State
requirement for annual firefighter recertificationis
100 hoursfor career firefightersand 20 hoursfor
volunteers. Annual recertificationisrequired for
hazardous- materials certification. Biannual
recertificationisrequired for EM Tsand paramedics.
Thevictimwastrained asaFireFighter I1, Driver/
Operator, First Responder, Fire Officer, Fire
Investigator, Hazardous M aterial soperationslevel,
and hehad 19 yearsof firefighting experience.

Preempl oyment/Preplacement Evaluations. The
Fire Department requires a preemployment/
preplacement medical evaluation for career new
hires, regardless of age. The components of this
evauationarelisted below:

* A completemedica history

* Heght, weight, andvital Sgns
* Phydcd examindion

* Urinedrug screen

New paid/call volunteers are not offered a
preemployment evauation.

Theseevduationsare performed by aloca physician
under contract withthe City. Oncethisevauationis
complete, adecisonregarding medica clearancefor
firefighting dutiesismadeby theexamining physcian
and forwarded to the City Safety Officer.

A timed performanceevaudtionof typicd firefighting
duties (physical ability test) isalso required of all
career fire fighter applicants before being hired.

Applicants have their vital signs checked by FD
Paramedicsbefore performing the physical ability
test, but prior medical clearanceisnot given by a

physcian.

Periodic Evaluations. Annua medical evaluations
arerequired for al career firefighters. Paid/call
volunteer firefightersarenot offered theeva uation.
Components are the same as the preemployment
medical evauationwith oneexception: theurinedrug
test is not conducted. These evaluations are
performed by the same physician performing the
preemployment medical evauations.

Medicd clearancefor SCBA usewill be conducted
by this FD annually, beginning in 2002. If an
employeeisinjured at work, he/shemust becleared
for “returntowork” by aphysi cian gpproved by the
State Worker’s Compensation Board. Inaddition,
if afirefighter hasanonoccupationd injury or medicd
condition resultingin one or more missed shifts, the
Chief of theFD canrequirethat individua becleared
for “return-to-work” by their persona physician.

All firefightershave accessto aCity-owned exercise
facility that contains strength and aerobic equi pment
aswell astennisand basketball courts. Wellness
programs, including annual health maintenance
checks, are conducted by the City.

DISCUSSION

In the United States, coronary artery disease
(atherosclerosis) isthemost common risk factor for
cardiac arrest and sudden cardiac death.! Risk
factorsfor itsdevel opmentincludeageover 45, mde
gender, family history of coronary artery disease,
smoking, high blood pressure, high blood cholesteral,
obesity, physica inactivity, and digbetes>® Thevictim
had four of these risk factors (age over 45, male
gender, smoking, and obesity).
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The narrowing of the coronary arteries by
atherosclerotic plagues occurs over many years,
typically decades.* However, the growth of these
plaques probably occursin anonlinear, often abrupt
fashion.® Heart attacks typically occur with the
sudden development of complete blockage
(occlusion) inoneor morecoronary arteriesthat have
not developed acollatera blood supply.® Thissudden
blockageisprimarily dueto blood clots(thrombos's)
forming onthetop of atherosclerotic plagues. Since
an autopsy was not performed, it cannot be
determined if athrombuswas present.

Blood clots, or thrombus formation, in coronary
arteriesareinitiated by disruption of atherosclerotic
plaques. Certain characteristicsof theplagues(size,
composition of the cap and core, presence of aloca
inflammatory process) predispose the plague to
disruption.® Disruption then occurs from
biomechanical and hemodynamic forces, such as
increased blood pressure, increased heart rate,
increased catecholamines, and shear forces, which
occur during heavy exercise.”®

Firefighting iswidely acknowledged to be one of
themost physically demanding and hazardousof dl
civilian occupations.® Firefighting activitiesare
strenuousand often requirefirefighterstowork at
near maximal heart rates for long periods. The
increasein heart rate has been shown to beginwith
responding to theinitial alarm and persist through
the course of fire suppression activities.’®*2 Even
when energy costs are moderate (as measured by
oxygen consumption) and work isperformedina
thermoneutra environment, heart ratesmay behigh
(over 170 beatsper minute) owing to theinsulative
properties of the personal protective clothing.’?
Epidemiologic sudieshavefoundthat heavy physca
exertionsometimesimmediately precedesandtriggers
the onset of acute heart attacks.*+8

By all accounts, beforethe day of theincident, the
victim did not report symptoms of anginaand was
performing aerobic exercisewhileonduty.

During the 8 hours on duty, the victim had not
performed strenuous activity. It isunclear what
triggered thisfirefighter’s“probable’ heart attack,
subsequent cardiac arrest, and sudden death. The
term “probable’ isused because autopsy findings
(thrombus formation), blood tests (cardiac
isoenzymes), or an ECG findings are required to
“confirm” aheart attack (myocardid infarction). No
autopsy was performed; thevictim died beforethe
cardiacisoenzymesbecame positive, and hehad no
heartbesat to show the characterigtic findingsof aheart
attack onhisECG An ECG performedin July 2000
for chest pain/epigastric pain revealed poor
progression of R wave but otherwise was within
normd limits. The private physician performingthe
evaluation did not advisethe City physician of the
resultsof theevauation.

To reduce the risk of heart attacks and sudden
cardiac arrest among fire fighters, the NFPA has
developed the NFPA 1582 guideline entitled
S tandard on Medical Requirements for Fire
Fighters and Information for Fire Department
Physicians.®® NFPA 1582 recommends a yearly
physical evaluation to include amedical history,
height, weight, blood pressure, and visual acuity
test.®® NFPA 1582 recommends a thorough
examination to includevision testing, audiometry,
pulmonary function testing, acompl ete blood count,
urinalysis, and biochemical (blood) test battery be
conducted on aperiodic basisaccording to theage
of thefirefighter (lessthan 30: every 3years, 30-39:
every 2 years, over 40 years. every year). TheFD
offers preemployment/preplacement and periodic
physical evauationsto career firefightersonly. The
content of the eval uationsisnot NFPA compliant.
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NFPA 1582 also recommendsfirefightersover the
ageof 35withrisk factorsfor CAD bescreened for
obstructive CAD by an EST.*® Unfortunately, the
EST has problems with both false negatives
(inedeguate sengitivity) and falsepogitives(inadequate
specificity), particularly for asymptomaticindividuas
(individud swithout symptomssuggestiveof angina),
young men, andwomen. 2 Thishasled other expert
groupsto not recommend EST for asymptomatic
individuaswithout risk factorsfor CAD.?>%

When these asymptomatic individuals have risk
factorsfor CAD, however, recommendationsvary
by organization. The American College of
Cardiology/American Heart Association (ACC/
AHA) identifiestwo groupsfor EST: (1) men over
the age of 40 with ahistory of cardiac disease (asa
screening test prior to beginning astrenuousexercise
program), and (2) men over age40 with oneor more
risk factors.? They definefiverisk factorsfor CAD:
hypercholesterolemia (total cholesterol greater than
240 mg/dL ), hypertension (systolic greater than 40
mmHg or diagtalicgreater than 90 mmHg), smoking,
diabetes, and family history of premature CAD
(cardiac event infirst-degreerelative lessthan 60
yearsold).?? The U.S. Preventive Services Task
Force (USPSTF) does not recommend EST for
asymptomaticindividuds, eventhosewithrisk factors
for CAD,; rather, they recommend thediagnosisand
treatment of modifiablerisk factors (hypertension,
high cholesterol, smoking, and diabetes).?

Theserecommendationschangefor individuaswho
might endanger public safety if an acuteepisodewere
experienced or those who require high
cardiovascular performance such aspoliceandfire
fighters. The NFPA recommendsfirefighterswithout
CADrisk factorsget their first EST at age 40; for
those with one or more CAD risk factors, at age
35.% NFPA consders CAD risk factorsto befamily
history of premature (lessthan age55) cardiac event,
hypertension, diabetesmellitus, cigarette smoking,

and hypercholesterolemia(total cholesterol greater
than 240 or HDL cholesterol lessthan 35).2° The
EST should then be performed on aperiodic basis,
at least once every 2 years.® The ACC/AHA
indicatesthat thedataareinaufficient tojudtify periodic
EST in peopleinvolvedin public safety; however, as
mentioned previoudy, they recommend that men over
age40with ahistory of cardiac disease be screened
before beginning astrenuous exercise program.?
Firesuppression activitiesinvolvestrenuousphysica
activity; therefore, theACC/AHA seemto bemaking
a distinction between those already engaged in
strenuousphysica activity (conditioning), and those
beginning a strenuous exercise program. The
USPSTFindicatesthat theevidenceisinsufficient to
recommend screening middleage and older men or
women in the general population; however,
“screening individualsin certain occupations(pilots,
truck drivers, etc.) can be recommended on other
grounds, including the possible benefitsto public
sofety.”#

Since the victim had risk factors for CAD, the
performance of an EST isrecommended by NFPA
1582. However, the AHA and the USPSTF are
less clear about whether an EST should have been
performedinthisindividua. Nonetheless, an EST
performed in accordance with NFPA 1582 could
haveidentified hispossible CAD, thereby leading to
further evaluation and treatment, and possibly the
prevention of hissudden cardiac degth.

Asmentioned earlier, thisFD requiresacandidate
performance eva uation cond sting of atimed course
of typicd firefightingduties. Thisevaduaionissmilar
to the Candidate Physical Ability Test (CPAT)
developed by the Fire Service Joint Labor
Management WelIness/Fitness Task Force.* NFPA
1500 recommendsthat Fire Departmentsdevelop
incumbent performance evaluationsthat reflect the
tasksthat firefightersarerequired to perform such
asstair climb, hose drag, equipment carry, ladder

Page 6



LTIOSH

Fire Fighter Fatality Investigation
And Prevention Program

Fatality Assessment and Control Evaluation
Investigative Report #~2001-34

FireFighter SuffersProbableHeart Attack At FireSation - Kentucky

raise, forcible entry, and search and rescue.®® The
Fire Service Joint Labor Management Wellness/
Fitness Task Forceisinthe process of developing
practical, valid, and legally defensibleincumbent
performanceevauations.

RECOMMENDATIONSAND

DISCUSSION

Thefollowing recommendationsaddresshealthand
safety generally. It is unclear if any of these
recommendations could have prevented the sudden
cardiac arrest and subsequent degth of thisfirefighter.
Thisligtincludessome preventive measuresthat have
been recommended by other agenciesto reducethe
risk of on-the-job heart attacks and sudden cardiac
arrest among firefighters. Theserecommendations
have not been evaluated by NIOSH, but they
represent published research or consensusvotes of
technical committees of the NFPA or fire service
|abor/management groups.

Recommendation #1. Provide mandatory
annual medical evaluations to ALL fire
fighters to determine their medical ability to
perform duties without presenting a
significant risk to the safety and health of
themselves or others.

Guidance regarding the content and frequency of
periodic medical eval uationsand examinationsfor

In addition to providing guidance on thefrequency
and content of themedical evauation, NFPA 1582
provides guidance on medical requirements for
persons performing firefighting tasks. NFPA 1582
should be applied in a confidential,
nondiscriminatory manner. Appendix D of NFPA
1582 provides guidance for Fire Department
Administratorsregarding legal considerationsin
applying the standard.

Applying NFPA 1582 dsoinvolveseconomicissues.
These economic concerns go beyond the costs of
adminigtering themedica program; they involvethe
personal and economic costs of dealing with the
medical evaluationresults. NFPA 1500, S tandard
on Fire Department Occupational S afety and
Health Program, addressestheseissuesin Chapter
8-7.1and 8-7.2.*

Thesuccessof medica programshingeson protecting
the affected firefighter. The Department must (1)
keep themedical recordsconfidential, (2) provide
dternateduty postionsfor firefightersinrehabilitation
programs, and (3) if thefirefighter isnot medicaly
qudifiedtoreturntoactivefirefightingduties, provide
permanent alternate duty positions or other
supportive and/or compensated dternatives.

Recommendation #2. Fire Fighters should be
cleared for duty by a physician knowledgeable
about the physical demandsof firefighting and

firefighterscan befoundin NFPA 1582, S tandard the various components of NFPA 1582.

on Medical Requirements for Fire Fighters and
Information for Fire Department Physicians,®
and inthereport of the International A ssociation of
FireFighterd/Internationa Association of FireChiefs
(IAFF/IAFC) wellness/fitness initiative.** The
Department isnot legally required to follow any of
thesestandards. Nonethel ess, we recommend the
City establish the content and frequency to be
consstent with theaboveguiddines.

Physicians providing input regarding medical

clearance for fire fighting duties should be
knowledgeabl e about the physical demandsof fire
fighting and familiar with the consensusguidelines
published by NFPA 1582, S tandard on Medical
Requirements for Fire Fighters and Information

for Fire Department Physicians. To ensure
physicians are aware of these guidelines, we
recommend that the Fire Department providethe
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contract and private phys cianswith acopy of NFPA
1582. In addition, we recommend the Fire
Department not automatically accept the opinion of
theemployeess private physicianregarding returnto
work. Thisdecision requiresknowledgenot only of
the employee's medical condition but also the
employee'sjobduties. Frequently, private physicians
are not familiar with an employee’sjob duties or
guidance documents, such asNFPA 1582. Lastly,
werecommend that all return-to-work clearances
bereviewed by the City/Fire Department contracted
physician. Thus, thefind decisonregardingmedica
clearancefor returntowork lieswith the City/Fire
Department with input from many sourcesincluding
theemployeesprivate physician.

Recommendation #3: Providefirefighterswith
medical evaluations and clearance to wear
SCBA.

OSHA'’sRevised Respiratory Protection Standard
requiresemployersto provide medical evaluations
and clearance for employees using respiratory
protection.”® These clearance evaluations are
required for privateindustry employeesand public
employees in States operating OSHA -approved
State plans. Kentucky is a State-plan state;
therefore, public sector employersarerequired to
comply with OSHA standards. However, we
recommend following thisstandard, and acopy of
the OSHA medical checklist hasbeen provided to
the Fire Department. Given the current periodic
medicd evduation required by the Fire Department,
this clearance should not involve any additional
expensefor the Fire Department.

Recommendation #4: | ncor porateexercisestress
tests into the Fire Department’s medical
evaluation program.

NFPA 1582 and the | AFF/I| AFC wellness/fitness
initiative both recommend at |east biannual EST for

firefighters.®#* They recommend that these tests
beginat age 35for thosewith CAD risk factors, and
at age40for thosewithout CAD risk factors. The
EST could beconducted by thefirefighter’spersona
physician or the City’scontract physician. If thefire
fighter’spersonal physician conductsthetest, the
resultsmust be communicated to the City physician,
who should beresponsiblefor decisionsregarding
medical clearancefor firefighting duties.

Recommendation #5: Provide exercise
equipment in all fire stations.

Currently, nofire stationshave strength and aerobic
exerciseequipment. Firefighters, however, have
accesstothe City Health and Fitness Center. NFPA
1583 recommends providing exercise equipment
through the contracted use of apublic gym or other
facility or placing the equipment directly inthefire
stations.?” Contracting theuseof afacility requiresa
company (engine, ladder, etc.) of firefightersto
exerciseat thesametimedaily at alocation separate
fromtheir firestation. Thegym should becentraly
located, but dueto emergency responsesand daily
work duties, thefacility may not be convenient and
thusmay beunderutilized. Thefirecompaniesmay
also haveto betaken out of serviceduringthetime
of exercise, depending onthelocation of thefacility.
Eventhoughfirefightersmay utilizethe FtnessCenter
on duty, firecompaniesare not taken out of service
(dueto staffing levels) to ensure participationin a
fitness program. Locating equipment in the fire
gationsalowsthefirefightersto exercisewithinthe
constraints of their daily work schedules and
emergency responseswhileremaning morereadily
availablefor response.

Recommendation #6: Phase in a mandatory
wellness/fitness program for fire fighters to
reduce risk factors for cardiovascular disease
and improve cardiovascular capacity.
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Physicd inactivity isthemost prevalent modifiable
risk factor for CAD intheUnited States. Additionaly,
physical inactivity, or lack of exercise, isassociated
with other risk factors, namely obesity and diabetes®
NFPA 1500, S tandard on Fire Department
Occupational S afety and Health Program
requires awellness program that provides health
promotion activitiesfor preventing health problems
and enhancing overall well-being.” In 1997, the
I nternational Association of FireFighters(IAFF) and
theInternational Association of Fire Chiefs(IAFC)
published acomprehensiveFire Service Joint Labor
Management WelIness/FitnessInitiativetoimprove
firefighter quality of lifeand maintain physical and
mental capabilities of fire fighters. Ten fire
departmentsacrosstheUnited Statesjoined thiseffort
to pool information about their physical fithess
programs and to create a practical fire service
program. They produced a manual and a video
detailing elements of such aprogram.?* TheFire
Department should review thesematerid stoidentify
gpplicabledementsfor the Department. Other large-
city negotiated programs can also bereviewed as
potential models.

Recommendation #7: Perform an autopsy on
all fire fighters who were fatally injured while
on duty.

In 1995, the United States Fire Administration
(USFA) published the Firefighter Autopsy
Protocol.? This publication hopesto provide“a
more thorough documentation of the causes of
firefighter deathsfor three purposes:

(1) to advance the analysis of the causes of
firefighter deathsto aid inthe devel opment of
improved firefighter health and safety
equipment, procedures, and standards;

(2 tohepdeterminedigibility for death benefits

under the Federa government’ sPublic Safety

Officer BenefitsProgram, aswell asstateand
local programs; and
(3) toaddressanincreasinginterestinthestudy
of deathsthat could berelated to occupational
illnessesamong firefighters, both activeand
retired.”

Recommendation #8: Provide automated
external defibrillators (AEDS) on fire apparatus.

Presarvation of humanlifeistheprimary respongibility
of the fire department during fires and other
emergencies. Firedepartmentsshould beprepared
to performrescuework and provideemergency care
for thoseinjured.* Suchinjuriesinclude cardiac
arrest. Most of the sudden cardiac deathsin the
United Satesresult from ventricular fibrillation. The
chainof survivd fromcardiacarrestincludes(1) early
accessto theemergency medica system (EMSand
9-1-1system), (2) early CPR, (3) early defibrillation
whenindicated, and (4) early advanced emergency
treatment.® AEDshave caused the cardiac arrest
survivability rateto increasefrom 7 percent (CPR
performed only) to 26 percent. When defibrillation
isprovided within 5-7 minutes, thesurvivd rateisas
high as49 percent. To provideemergency medica
care, adequate supplies and equipment should be
availabletotreat bleeding, fractures, cardiac arrest,
etc. PlacingAEDsonfireapparatus, in additionto
those defibrillators carried on ambulances, would
alow theFire Department to provide agreater level
of emergency medica caretothepublic.

Recommendation #9: Provide adequate fire
fighter staffing to ensure safe operating
conditions.

Thisfinding did not contributeto thisfataity but was
identified during the NIOSH investigation. NFPA
1500 recommends that “members operating in
hazardousareasat emergency incidentsshall operate
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inteams of two or more.” ?® Understaffing causes
those memberson the sceneto work harder and for
longer periodsof time. Additionally, it requiresthe
use of extrafire companiesto meet the demand for
manpower. Engineand Ladder Companiesshould
be staffed with four personnd a aminimum.
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